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PROBLEM TO BE SOLVED: To provide a system 
which alarm for the timing of refuefing a motor 
vehicle with hydrogen fuel. 

SOLUTION: A fuel battery 20 in a hydrogen fuel 
supply stand reacts hydrogen from a hydrogen fuel 
tank 30 with air to generate electric power to drive 
a motor 10. A hydrogen fuel meter 34 always checks 
the quantity of hydrogen fuel remaining in the tank 
30 and reports to a system controller 40. A car 
navigator 50 receives GPS information from GPS 
satelDtes 60 through an antenna 58 at a receiver 
56. CD-ROM 52 stores map information and location 
information of hydrogen fuel stands. The system 
controller always compares an allowable run 
distance corresponding to the hydrogen fuel 
remaining quantity with the distance from the 
current position to the nearest stand and alarms if 



refueling is needed, together with display of a route. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system which alarm for the 
timing of refueling a motor vehicle with hydrogen fuel. 
SOLUTION: A fuel battery 20 in a hydrogen fuel supply stand reacts 
hydrogen from a hydrogen fuel tank 30 with air to generate electric power 
to drive a motor 10. A hydrogen fuel meter 34 always checks the quantity 
of hydrogen fuel remaining in the tank 30 and reports to a system 
controller 40. A car navigator 50 receives GPS information from GPS 
satellites 60 through an antenna 58 at a receiver 56. CD-ROM 52 stores 
map information and location information of hydrogen fuel stands. The 
system controller always compares an allowable run distance 
corresponding to the hydrogen fuel remaining quantity with the distance 
from the current position to the nearest stand and alarms if refueling is 
needed, together with display of a route. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrogen-fuel meter which is the automobile which has the driving means driven by the hydrogen fuel, 
and detects the residue of a hydrogen fuel, The car navigation equipment which receives the signal from a GPS satellite 
and detects the current position coordinate of an automobile, The storage means and display which memorize map 
information and hydrogen- fuel stand information, It has a control unit and the distance of the automobile 
corresponding to the residue of a hydrogen fuel which can be run is computed, car navigation equipment The distance 
of the automobile corresponding to [ during a run of an automobile, detect the position of the hydrogen-fuel stand 
always near a self- vehicle and ] the residue of a hydrogen fuel in a control unit which can be run, When it becomes 
below the distance that added the buffer distance to which distance is computed and the above-mentioned distance 
which can be run is beforehand set to the distance to the nearest hydrogen-fuel stand to a self- vehicle and the nearest 
hydrogen-fuel stand, while emitting refueling warning The hydrogen- fuel supply stand guidance system which displays 
the shortest path to a map, a self- vehicle position, the nearest hydrogen- fuel stand, and its stand on display. 
[Claim 2] The driving means by the hydrogen fuel to drive are the hydrogen- fuel supply stand guidance systems of the 
claim 1 which is the motor which makes power the output of the fuel cell which uses hydrogen as fuel, and a fuel cell. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the hydrogen supply stand guidance system of 

the fuel cell formula electric vehicle it runs while generating hydrogen by the fuel cell used as fuel. 

[0002] 

[Description of the Prior Art] Generally, after the empty warning lamp of a fuel tank lights up, an about 20-3 0km run is 
possible for the vehicles which carried the gasoline engine and the diesel power plant. Since many stands of a gasoline 
or gas oil are installed, they can usually find a stand before lack of gasoline. 

[0003] However, in the case of a hydrogen-fuel automobile or a hydrogen-fuel cell electric vehicle, the system except 
misgiving of a fuel piece is needed until infrastructures, such as maintenance of the supply stand of hydrogen, are 
fixed. For example, JP,5- 142994, A checks the residue of fuel, it indicates preventing lack of gasoline, and JP,9- 
1 19839,A and JP,9-210702,A indicate the navigation equipment in which the charge stand in an electric vehicle is 
shown. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention offers the optimal guidance system for the hydrogen-fuel 

supply in the automobile which uses hydrogen as fuel. 

[0005] 

[Means for Solving the Problem] The hydrogen-fuel supply stand guidance system of this invention The hydrogen-fiiel 
meter which detects the residue of the hydrogen fuel carried in the automobile which has the driving means driven by 
the hydrogen fuel, The car navigation equipment which receives the signal from a GPS satellite and detects the current 
position coordinate of an automobile, The storage means and display which memorize map information and hydrogen- 
fuel stand information, It has a control unit and the distance of the automobile corresponding to the residue of a 
hydrogen fuel which can be run is computed, car navigation equipment The distance of the automobile corresponding 
to [ during a run of an automobile, detect the position of the hydrogen-fuel stand always near a self-vehicle and ] the 
residue of a hydrogen fuel in a control unit which can be run, When it becomes below the distance that added the 
buffer distance to which distance is computed and the above-mentioned distance which can be run is beforehand set to 
the distance to the nearest hydrogen- fuel stand to a self-vehicle and the nearest hydrogen-fuel stand, while emitting 
refueling warning The shortest path to a map, a self- vehicle position, the nearest hydrogen- fuel stand, and its stand is 
displayed on display. And the driving means by the hydrogen fuel to drive are motors which make power the output of 
the fuel cell which uses hydrogen as fuel, and a fuel cell. 
[0006] 

[Embodiments of the Invention] Drawin g 1 is the hydrogen-fiiel supply guidance structure-of-a-system view of this 
invention, and drawing 2 is the block diagram of a system controller. The guidance system 1 of this invention is carried 
in an automobile, and an automobile has the driving wheel 12 driven by the motor 10. A fuel cell 20 incorporates air 32 
with the hydrogen fuel supplied from the hydrogen tank 30, and generates the electrical and electric equipment. This 
electrical and electric equipment is supplied to the motor controller 22, and drives a motor 10. 
[0007] The amount of the hydrogen fuel in the hydrogen tank 30 is measured by hydrogen fuel 34 [ a total of], and is 
reported to a system controller 40. A system controller 40 is connected to car navigation equipment 50. The receiver 56 
grade of CD-ROM52 which recorded map information etc., display 54, and a GPS signal is connected to car navigation 
equipment 50. A receiver 56 receives the GPS signal from the GPS satellite 60 through an antenna 58. 
[0008] As shown in drawing 2 , a system controller 40 is equipped with the optimal-path selection means 100, the 
current position presumption means 1 10, the required mileage calculation means 120, the distance calculation means 
130 that can be run, the refueling warning judging means 140, and the presentation means 150 classified by display. It 
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is received by the GPS antenna 58 carried in the automobile, and the GPS signal from the GPS satellite 60 is sent to the 
current position presumption means 1 10 of a system controller 40 through the GPS receiver 56. 
[0009] Based on a GPS signal, the current position presumption means 110 computes the current position of an 
automobile, and sends it to the optimal-path selection means 100. The data of CD-ROM52b which memorized the stunt 
position of CD-ROM52a which memorized road map information, or a hydrogen fuel are sent to the optimal-path 
selection means 1 10. 

[0010] The optimal-path selection means 100 chooses the optimal path to a nearby hydrogen-fuel stand based on the 
current position, and map information and hydrogen-fuel stand positional information of an automobile. The required 
mileage calculation means 120 computes the mileage of an optimal path, and sends it to the refueling warning judging 
means 140. Hydrogen fuel 34 [ a total of] detects the residue of the hydrogen fuel in a hydrogen- fuel tank, and sends it 
to the distance calculation means 130 which can be run. 

[001 1] The distance calculation means 130 which can be run computes the distance which can run an automobile with 
the residue of a hydrogen fuel, and sends it to the refueling warning judging means 140. If the refueling warning 
judging means 140 compares the required mileage to a nearby hydrogen-fuel stand with the distance it can run with the 
residue of the present hydrogen fuel and judges that supply of a hydrogen fuel is required, it will send the result to the 
presentation means 150, and will emit warning from a display 160 or an audio system 162. 

[0012] Drawing! is explanatory drawing showing the procedure of guidance to the warning and the stand of supply of 
the hydrogen fuel to an operator Dl . Based on the distance which is computed from the data of the current position of 
the automobile using the GPS satellite, the information on the car navigation system using map data, and the residue of 
a hydrogen fuel and which can be run, the procedure of showing an operator Dl to warning or a path is shown. 
[0013] Drawing 4 is the flow view of processing by the system of this invention. The processing started at Step S10 
reads the residue of a hydrogen fuel at Step SI 1, and computes the distance La which can be run at Step SI 2. The 
coordinate of the current position of the self- vehicle computed based on the signal from GPS at Step SI 3 is read. At 
Step SI 4, the distance to two or more hydrogen-fuel stands which exist on the outskirts is computed using the map 
information memorized by CD-ROM on the basis of the current position coordinate, or the information on a hydrogen- 
fuel stand, a nearby hydrogen-fuel stand is pinpointed and the curtate distance Lmin to the stand is computed. 
[0014] At Step SI 5, if the numeric value which added the buffer distance (for example, 15km) beforehand set as this 
curtate distance Lmin is compared with La computed at Step SI 2 and the value of La becomes small, it will warn of 
the purport which should supply a hydrogen fuel immediately at Step SI 6. 

[0015] This warning is displayed on voice or a display and an operator suspends an automobile at once for a check. If 
an automobile stops at Step SI 7, the nearby position and the nearby shortest path of a hydrogen- fuel stand will be 
expressed as Step SI 8 on a display, and processing will be ended at Step SI 9. When a margin is in the residue of the 
hydrogen fuel in a tank, or when an automobile does not stop even if it receives warning, the processing mentioned 
above is repeated. 

[0016] In addition, although the purport which suspends an automobile at Step S17 is assumed in the processing 
mentioned above when warning with voice is received at Step SI 6 When the operator has already started the car- 
navigation system and map information and the information on a hydrogen- fuel stand are displayed on the display It is 
not necessary to necessarily stop and supply of a hydrogen fuel can be guided by blink of a nearby stand position, the 
color display of a path, etc. with beep sound voice. 

[0017] In addition, it is in this processing, the weight and burden of vehicles may be detected, and "the distance which 
can be run", and "the distance of margin cost" may be amended, moreover, the road grade of the mileage to a hydrogen 
stand - responding ~ "the distance which can be run", and "the distance of margin cost" - an amendment - things are 
made In the course guidance to the nearest hydrogen stand, the right and left chip box in a crossing etc. may carry out 
voice guidance, and may limit and go to the stand of vehicles travelling direction in search of a hydrogen stand. 
[0018] Furthermore, it is also possible to apply this invention to an electric vehicle, a natural gas automobile, and a 
methanol fuel formula fuel cell vehicle. There is a method of storing high-pressure hydrogen gas or liquid hydrogen in 
the method, the "hydrogen storing metal alloy", or the "carbon nano fiber" stored in a "hydrogen tank" among the 
methods of storing hydrogen. 
[0019] 

[Effect of the Invention] this invention has the following effects. 

1) Refueling warning is obtained, without seeing the map of a display. 

2) Moreover, use of a navigation display has during a run the movement restricted from the point on safe. Therefore, a 
possibility of becoming sudden unusual information is during a run. Since margin cost (for example, about the same 
about 15km as a gasoline vehicle) is added and a refueling inclination is judged in the distance to the nearest hydrogen 
stand by this proposal, there is no possibility of becoming unusual information. 
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[0020] 3) After taking out refueling warning, since the position of the nearest hydrogen stand is displayed on a display, 
it is safety after a vehicles halt. 

4) In this invention, to the distance which was found from not a direct judging but the remaining capacity in the level 
of remaining capacity and which can be run, and "hydrogen stand, since required mileage + margin cost" is the 
judgment by comparison, start the judgment from 100% about remaining capacity. Therefore, there is no possibility of 
missing the timing which emits warning. 



[Translation done.] 
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